Identification and functional characterization of miiuy croaker IRF3 as an inducible protein involved regulation of IFN response.
IFN regulatory factor (IRF) 3 as an important member of IRF family, is required for the host antiviral response. In mammals, IRF3 is known to be a critical player in regulating the transcription of IFN and IFN-stimulated genes (ISGs). However, only a few studies investigated the characteristics of IRF3 genes in fish. In this study, IRF3 from miiuy croaker was identified and characterized in bioinformatics and functions. Miiuy croaker IRF3 had conserved DBD, IAD and SRD domains with other vertebrates IRF3 genes, also miiuy croaker IRF3 had relatively conserved gene synteny and gene structures with other fish IRF3 genes. Evolutionary analysis showed IRF3 genes in mammals underwent positive selection, while IRF3 in fish underwent purifying selection. Expression analysis showed miiuy croaker IRF3 was expressed in all tested tissues and up-regulated expressed in infected liver and kidney; and up-regulated expression of miiuy croaker IRF3 was observed in head kidney macrophages which stimulated with poly(I:C) indicating that miiuy croaker IRF3 participated in the immune response to defense against poly(I:C) infection. Furthermore, luciferase reporter assay showed that overexpression of miiuy croaker IRF3 can activate the production of ISRE and IFNα, suggesting that miiuy croaker IRF3 acted as transcription activators in immune responses and maybe activate IFN signaling pathway. Immunofluorescence assay showed miiuy craoker IRF3 was localized in the cytoplasm in Hela cells. Overall, we systematically and comprehensively analyzed the bioinformatics and functions of miiuy croaker IRF3, which provided further insights into the transcriptional regulation of IRF3 gene in fish and valuable information for the study of evolution of IRF3 genes.